Community wells that extend deeper than most private wells are crucial for reducing exposure to groundwater arsenic (As) in rural Bangladesh. This study evaluates the impact on access to safe drinking water of 915 such intermediate (90-150 m) and deep (>150 m) wells across a 180 km 2 area where a total of 48,790 tubewells were tested with field kits in 2012-13. Half the shallow private wells meet the Bangladesh standard of 50 μg/L for As in drinking water, whereas 92% of the intermediate and deep wells meet the more restrictive World Health Organization guideline for As in drinking water of 10 μg/L. As a proxy for water access, distance calculations show that 29% of shallow wells with >50 μg/L As are located within walking distance (100 m) of at least one of the 915 intermediate or deep wells. Similar calculations for a hypothetical more even distribution of deep wells show that 74% of shallow wells with >50 μg/L As could have been located within 100 m of the same number of deep wells. These observations and well-usage data suggest that community wells in Araihazar, and probably elsewhere in Bangladesh, were not optimally allocated by the government because of elite capture.
INTRODUCTION
Although the realization that shallow groundwater contained elevated levels of arsenic (As) dates to the late 1990s in Bangladesh, the population exposed in 2009 to levels above the World Health Organization guideline of 10 μg/L for drinking water was still estimated to be 52 million, almost half of whom were drinking water that did not meet the less restrictive Bangladesh standard of 50 μg/L . The present contribution was motivated by the fact that few studies have evaluated the extent to which this massive intervention has had the intended impact of increasing access to safe drinking water.
The installation of several hundred thousand deep wells throughout the country is a positive development but has not fully addressed the still serious public-health issue of As exposure (Flanagan et al. ; Johnston et al. ) . At the regional scale, one reason is that over half the deep wells have been installed in areas where the proportion of shallow high-As wells is modest and low-As water can often be accessed by sharing existing wells (DPHE/JICA ). Millions of households in more affected areas still live beyond 100-150 m from a deep well, which is the distance previous studies have shown to be the maximum most villagers in rural Bangladesh are willing to walk to fetch water (van Geen et al. ; Opar et al. ) . Another reason for concern is that the proportion of untested shallow private wells in Bangladesh has grown significantly and households therefore often do not realize that their well is high in As ( 
METHODS

Well status
The present study covers all 290 villages of Araihazar upazila where a total of 48,790 tubewells were tested for As with the ITS Econo-Quick field-kit as part of a blanket survey conducted from February 2012 to September 2013.
As previously described for a subset of 61 villages from Araihazar (van Geen et al. ), metal placards were placed on each well according to the kit result: blue for As 10 μg/L, green for 10< As 50 μg/L, and red for As >50 μg/L, while monitoring the quality of the testing over the course of the intervention. Laboratory measurements carried out for a random subset of 503 samples indicate that 16% of these wells were incorrectly labeled but that exchanges in category were all across the blue-green transition at 10 μg/L or the green-red transition at 50 μg/L (van Geen et al.
)
. In other words, not a single well within the set of samples re-analyzed in the laboratory that was labeled with a blue placard on the basis of the field kit should have been labeled with a red placard, and not a single well labeled red should have been labeled blue. The exchanges were largely limited to concentrations just above or below the two transitions and were balanced in terms of over-vs.
under-estimates. Throughout the testing campaign, a small fraction of randomly selected wells were also independently re-tested by the field supervisor for verification.
Well depth
Well depths (Figure 1 scale ranging from low (isolated area inaccessible to nonhousehold members), to medium (limited access provided to neighboring households), and high (public location accessible to any villager).
Distance calculations
The position of each of the 48,790 wells tested in 2012-13 was determined with hand-held Global Positioning System receivers (Figure 1(a) ). Distance calculations between shal- 
RESULTS
Blanket testing identified a total of 48,790 wells, the status of almost two-thirds of which was unknown with respect to As prior to the 2012-13 testing. The overall proportion of blue (<10 μg/L), green (10-50 μg/L), and red (>50 μg/L) placards attached to each well after testing was 44%, 10%, and 46%, respectively. In agreement with previous findings for a subset of 61 villages in Araihazar (van Geen et al. ), the vast majority (97%) of well owners or users were correct in their assessment that a well was unsafe relative to 50 μg/L. A smaller proportion (77%) was correct in their assessment that a well was safe. Among the 902 (927 minus 25) deep wells that did meet the national standard of Bangladesh for As in drinking water, the kit gave readings of 0 μg/L for 81% of the tests, 10 μg/L for 13%, 25 μg/L for 5%, and 50 μg/L for 1%.
The follow-up survey for the two random subsets of 30 deep wells indicates considerable differences in usage (Figure 3(a) ). Only 5 of the 30 DPHE wells had more than 100 users and averaged 71 ± 14 per users per well (1 standard deviation divided by the square root of the number of wells).
In contrast, 23 of the 30 DU/WAB community wells had more than 100 users, with a corresponding average of 229 ± 21 users per well. According to the survey, access was also restricted to only household members for 12 of the DPHE-installed wells and none of the DU/WAB-installed wells (Figure 3(b) ). Twenty-four of the 30 (80%) DU/WAB wells fell within the highest public access category. A distance (Figure 2(a) ) is a serious public-health concern because it reflects the current situation in other As-affected areas as well (WASH ; 
Low arsenic in deep aquifers
The vast majority (>99.5%) of intermediate and deep wells in Araihazar yield groundwater that is very low in As. 
Some
Uneven distribution of deep wells
The shortage of testing and the suitability of deep aquifers as a drinking-water source in many parts of Bangladesh have been known for close to a decade. The present study concerns instead the spatial distribution of deep wells. The new data clearly show that some villages in Araihazar contain dozens of deep wells whereas others do not contain any, including many villages with very few existing low-As wells (Figure 2(a) ). This explains why a more equitable distribution of the same number of deep wells (Figure 2(b) ) would have brought almost three times as many exposed households within walking distance of a low-As source ( Figure 4) . The usage of the 30 DPHE-installed wells in Araihazar is consistent with the average of 97 users per deep tube well determined in a national survey of 349 deep wells (Ravenscroft et al. ) . One reason for the three-fold higher average usage of DU/WAB-installed wells compared to DPHE wells could be that villagers have more deep wells to choose from in the villages that have been favored (Figure 3(c) ). The large difference in public access between the two categories of deep wells suggests, instead, that neighbors who are not related to the household that owns the land where the deep well was installed by DPHE are discouraged from using it (Figure 3(b) ).
Policy implications
Unless mitigation becomes more effective, continued exposure to As will place an enormous disease burden on Deep aquifers have become an increasingly important public source of drinking water, not only in Bangladesh but also in neighboring countries where an additional population of at least 30 million may be exposed to As by drinking well water in India, Nepal, and Myanmar (Ravenscroft et al. ) . Although the processes by which public goods are allocated in these countries may differ, the possibility of elite capture, including clustering and limited access to deep community wells, should be investigated and corrected if necessary.
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